Genes and molecules that can potentiate or attenuate psychostimulant dependence: relevance of data from animal models to human addiction.
Recent evidence suggests that a variety of molecule products play critical roles in the transitions from recreational drug use to drug abuse, and then to drug dependence. Elucidation of the roles of specific molecules in the development of drug dependence can come from preclinical animal models and/or from clinical data. Among animal models, behavioral sensitization, conditioned place preference, drug discrimination, drug self-administration, and extensions of these basic procedures have been widely used to identify molecule products that might be involved in psychostimulant dependence. Repeated exposure to psychostimulants causes cellular adaptations in specific neuronal populations that are likely to contribute to dependence in some humans. In animal models, molecules that include shati, piccolo, tumor necrosis factor-alpha, and glial cell line-derived neurotrophic factor can act as antiaddictive factors. In some of these models, other molecules including matrix metalloproteinase and tissue plasminogen activator can act as proaddictive factors. We review evidence that the balance between levels of anti- and proaddictive factors induced by addictive drugs could play important roles in developing drug dependence. We focus on potential risk molecules in animal models for the development of methamphetamine dependence and their relevance to abusers. We propose that dynamic changes in the balance between levels of antiaddictive and proaddictive factors in the brain provide some of the determinants of susceptibility to drug dependence. Exploration of the roles that candidate molecules play in an appropriate repertoire of animal behavioral models, especially drug self-administration and extensions thereof, should thus help us to understand human stimulant dependence.